Differential phosphorylation of the beta2 integrin CD11b/CD18 in the plasma and specific granule membranes of neutrophils.
Neutrophil aggregation is mediated by the beta2 integrin CD11b/CD18, which has limited expression on the surface membrane of resting cells but is recruited from intracellular organelles after cell activation. We have previously found that CD11b/CD18 newly translocated to the plasma membrane does not contribute to adhesion but must be modified to be functional. Because neutrophil aggregation induced by phorbol myristate acetate (PMA) is accompanied by de novo phosphorylation of the CD18 cytoplasmic tail, we sought to determine whether CD11b/CD18 phosphorylation is separately regulated in the different cellular compartments. Accordingly, [32P]-labeled CD11b/CD18 was immunoprecipitated from purified neutrophil-specific granule or plasma membrane lysates. In plasma membrane fractions, as in whole cell lysates, CD18 became phosphorylated in cells exposed to PMA but not in untreated cells or cells treated with N-formyl-methionyl-leucyl-phenylalanine (fMLP). The alpha chain, CD11b, was phosphorylated under all conditions. In contrast, only marginal phosphorylation of specific granule-associated CD18 or CD11b was observed. Calyculin A, an inhibitor of serine/threonine phosphatases (pp1 > pp2a), induced strong phosphorylation of CD18 in the plasma membrane but not in the specific granules. Addition of intact specific granule membranes to the plasma membranes from PMA-treated neutrophils markedly decreased phosphorylation in both CD11b and CD18 subunits. These data suggest that the phosphorylation of CD11b/CD18, which accompanies neutrophil activation, is limited to plasma membrane-associated molecules. Phosphorylation, either constitutive or induced, is absent in the specific granule membranes. The difference may be due to a specific granule-associated phosphatase, probably distinct from ppl. Therefore adhesion-competent plasma membrane CD11b/CD18 and adhesion-incompetent specific granule CD11b/CD18 differ in their state of phosphorylation.